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Fig.2 The modal analysis result of a vibration 
mode in the horizontal direction (X-axis). 
 
 
 
 
 
 
 
 
 
 
 
Fig.2 The modal analysis result of a vibration 
mode in the horizontal direction (Y-axis). 
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Fig.1 The modal analysis result of a conical horn 
with grooves. 
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Fig.4 Characteristics of vibrating velocities 
(Z-axis). 
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Fig.5 Coordinate and measurement positions. 
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Fig.6 Characteristics of vibrating velocities 
(X,Y-axis). 
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(a) Conical horn. 
 
 
 
 
 
 
 
 
 
 
 
 
(b) Grooved horn. 
Fig.7 The correction of inclination of a metal rod 
by using grooved horn. 
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